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Dear Dr. Kalichman, 
We are pleased to submit our manuscript "Effectiveness of sport-based HIV 
prevention interventions: a systematic review of the evidence" to AIDS and Behavior 
for consideration. The abstract has been submitted to the XIX International AIDS 
Conference for presentation in July 2012, but the manuscript has not been submitted 
for publication anywhere else.  
 
We feel AIDS and Behavior would be an appropriate journal for publishing this 
systematic review, especially as the first published evaluation of a sport-based HIV 
prevention program (Clark et al. 2006) was published in your journal just over five 
years ago. With upcoming randomized controlled trials of sport-based HIV prevention 
interventions about to begin in South Africa and Washington DC, we feel this 
systematic review is an important and timely addition to the literature, synthesizing 
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Ref Authors Year Source Study Design N Country Age group Intervention Length K A C B S Bio
19 Clark et al. 2006 AIDS & Behavior Quasi-experimental 304 Zimbabwe 12-14 years GRS
4 sessions    
8 hours ! ! !
27 Peacock-
Villada et al. 2007
New Dir for Youth 
Development Pre/Post 274 Zambia 10-18 years GRS/Resiliency 6 weeks !
26 Maro et al. 2009 Scand J Med Sci Sports
Quasi-
experimental 764 Tanzania 12-15 years EMIMA/KAO 8 weeks ! ! !




29 years HoMBReS 18 months ! ! ! !
21 Fuller et al. 2010 British Journal of Sports Medicine
Quasi-





20 Delva et al. 2010 AIDS Care Cross-sectional 892 Kenya 12-24 years MYSA Varied ! !
22 Fuller et al. 2011 British Journal of Sports Medicine Pre/Post 389 Mauritius 12-15 years 11 For Health
11 sessions 
16.5 hours !
22 Fuller et al. 2011 British Journal of Sports Medicine Pre/Post 395 Zimbabwe 10-14 years 11 For Health
11 sessions 
16.5 hours !
24 Kaufman et al. 2011 AIDS Care Quasi-experimental 140
Dominican 
Rep. 10-20 years
Fútbol para la 
vida^
5 sessions   
10 hours ! ! !
32 Rajan et al. 2008 136th APHA Annual Meeting Pre/Post 2,197 Ethiopia 13-24 years
Sport for Life^ 
Youth Action Kit^
24-30 
activities ! ! ! ! !
29 Gray et al. 2009 IV SA AIDS Conference
Quasi-





23 Kaufman et al. 2010 XVIII International AIDS Conference Cross-sectional 246 Zimbabwe 15-19 years GRS 10 hours ! !
23 Kaufman et al. 2010 XVIII International AIDS Conference Cross-sectional 307 Botswana 15-19 years GRS 10 hours ! !
25 Kruse 2006 NORAD Cross-sectional 80 Zambia 14-18 years KAO Unclear ! !
18 Mercy Corps 2007 mercycorps.org Pre/Post 280 Liberia 16-30 years Yes to Soccer^ 14 activities  6 weeks ! !
18 Mercy Corps 2007 mercycorps.org Pre/Post 360 Southern Sudan 14-25 years
Sports for Peace 
and Life^ 
15 activities  
8 weeks ! !
30 Wardell 2009 Author Quasi-experimental 94 St. Lucia 10-16 years
Football For    
Lives^ Unclear ! !
33 Kim 2010 Author Pre/Post 69 USA 10-15 years Grassroot Project^ 8 weeks ! !
31 Luppe 2010 Author Pre/Post 61 South Africa 9-20 years GRS 8 sessions    4 weeks !
35 Harvey 2011 Author Pre/Post 102 USA 9-14 years Grassroot Project^ 8 weeks ! ! !
34 Braunschweig 
et al. 2011 Author Pre/Post 612 South Africa 14-17 years Generation Skillz^ 11 sessions ! ! !
^ Intervention adapted from GRS curriculum
Study Details



























Table III: Appraisal of studies against elements of good study design























19 Clark et al. 2006 Zimbabwe No Yes No Partly No Partly No Yes No No 6 OK
27 Peacock-Villada 
et al. 2007 Zambia No No No No No Partly No No No Unclear 1 Poor
26 Maro et al. 2009 Tanzania No Yes Unclear No No Yes No Partly No Partly 6 OK
28 Rhodes et al. 2009 USA Yes Yes No Yes No Partly Yes Yes No Unclear 11 Good
21 Fuller et al. 2010 RSA No Yes Partly Partly Yes Yes No Yes No Yes 12 Good
20 Delva et al. 2010 Kenya No Yes No N/A No Yes Yes Yes No N/A 8 OK
22 Fuller et al. 2011 Mauritius No No No No Yes Partly No Yes No Partly 6 OK
22 Fuller et al. 2011 Zimbabwe No No No No Yes Partly No Yes No Partly 6 OK
24 Kaufman et al. 2011 Dom.Rep. No Partly No Partly No Partly Yes Yes No No 7 OK
32 Rajan et al. 2008 Ethiopia Yes No No No No Yes Unclear Partly No No 5 OK
29 Gray et al. 2009 RSA No Yes Partly No No Partly No Yes No No 6 OK
23 Kaufman et al. 2010 Zimbabwe No Yes No N/A No Partly Yes Yes No N/A 7 OK
23 Kaufman et al. 2010 Botswana No Yes No N/A No Partly Yes Yes No N/A 7 OK
25 Kruse 2006 Zambia No Partly No No No No No Yes No N/A 3 Poor
18 Mercy Corps 2007 Liberia No No No No No Partly No No No Unclear 1 Poor
18 Mercy Corps 2007 S Sudan No No No No No Partly No No No Unclear 1 Poor
30 Wardell 2009 St Lucia No Partly No Partly No No No Yes No Unclear 4 Poor
33 Kim et al. 2010 USA No No No No No No No Partly No No 1 Poor
31 Luppe 2010 RSA No Partly No No No No No Partly No Unclear 2 Poor
35 Harvey 2011 USA No No No No No No No Yes No Unclear 2 Poor
34 Braunschweig et 
al. 2011 RSA Yes No No No No Yes No Yes No Unclear 6 OK
6 20 2 6 6 21 10 32 0 5 Mean: 5.1
*Poor=0-4 points; OK=5-9 points; Good=10-14 points; Very Good=15-20 points
Study
Total across studies                                
(out of 42)
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HIV sport* volleyball* intervention* clinical
AIDS physical activity cricket* controlled cross-sectional
STI athlet* tennis* random* case-control
STD soccer* hockey* trial* quasi-experimental
human immunodeficiency virus football* rugby* compar* pre and post
basketball* baseball*
wrestl* golf*
*Indicates wildcard search term, allowing any variations on the term following the asterisk









Last Title First Email Organisation Location Sent Date Reply Date Detail
Ahlgren Mr. Taylor taylor.ahlgren@sbs.ox.ac.uk Sports for Peace and Life Sudan 31-Jan-11 02-Mar-11 Suggested contacting Zak Kaufman
Geddes Mr. Mike Geddes@streetfootballworld.org Kick4Life Lesotho 20-Jan-11 16-Apr-11 Sent 2 citations
Oliver Mr. Ian ian.oliver@verizon.net Sports for Life Africa 06-Oct-11 02-May-11 Recommended Lifshitz
Okoko Mr. Lungi lungi.okoko@gmail.com Africare Africa 06-Oct-11 02-May-11 Sent 10 reports
Sanders Ms. Deidra deidra.sanders@grassrootproject.org Athletes United for Social Justice USA 02-May-11 02-May-11 Sent 1 report (in press)
Bergholz Mr. Lou lou@edgeworkconsulting.com Edgework Consulting Global 30-May-11 30-May-11 Sent Maro study
Dillingham Dr. Rebecca rd8v@hscmail.mcc.virginia.edu UVA School of Medicine/Global Health Global 11-Jul-11 19-Jul-11 Referred Michael Sinclair
Sinclair Mr. Michael MichaelS@kff.org
Director, Kaiser Family 
Foundation Program in South 
Africa
South Africa 19-Jul-11 19-Jul-11
Referred Frieda Subklew 
and suggested contacting 
Football for Hope
Lifshitz Mr. Wayne wlifshitz@care.org CARE Global 20-Jul-11 20-Jul-11 Bounced
Generic http://www.educo.org.za/contact/default.asp Sisonke HIV/AIDS Project (EDUCOAFRICA) South Africa 20-Jul-11 20-Jul-11
Alison Lee responded, sent 
1 paper, suggested 
contacting Grassroot Soccer
Generic info@umzingisi.org Umzingisi Foundation (YDF Curriculum) South Africa 20-Jul-11 20-Jul-11
Nick Mould responded, said 
it would be tough to find 
studies, but that Umzingisi 
is interested in final report. 
Said Umzingisi administers 
pre and post surveys with 
participants, but no control. 
Suggested contacting 
Grassroot Soccer
Phillips Ms. Anna anna@gypafrica.org Girls Kick It Uganda 20-Jul-11 20-Jul-11 Out of contact until 5 Aug
Generic pacifiquenday@yahoo.com National University of Rwanda Anti HIV/AIDS Youth Club Rwanda 20-Jul-11 20-Jul-11 Bounced
Cronin Dr. Orla Orla@OrlaCronin.com
Orla Cronin Social Science 
Research and Strategic 
Consultancy
Global 20-Jul-11 20-Jul-11 Sent 12 citations
D'Souza Tanya tsouza@righttoplay.com Right to Play Global 20-Jul-11 20-Jul-11
Will Bennet responded, 
suggested contacting 
Grassroot Soccer
Subklew Frieda fsubklew@lovelife.org.za Research Director at LoveLife South Africa 19-Jul-11 20-Jul-11 LoveLife study will be complete in September
Chalat Ms. Alexandra alex@benchmarksport.com Beyond Sport Awards Global 20-Jul-11 21-Jul-11
Referred Lou Bergholz 
(Edgework Consulting) and 
Brooke Wurst (Triad Trust)
Rosenbauer Ms. Brooke brosenbauer@partners.net A Ganar (Partners of the Americas) Latin America 20-Jul-11 21-Jul-11 No contributions
Tuohey Mr. Brendan btuohey@peaceplayersintl.org PeacePlayers Global 20-Jul-11 21-Jul-11





Last Title First Email Organisation Location Sent Date Reply Date Detail
Nange George nange@kickingaidsout.net  Kicking AIDS Out Africa 20-Jul-11 21-Jul-11 Sent 6 citations
Knight Joanna Joanna.Knight@uksport.gov.uk UK Sport Global 20-Jul-11 21-Jul-11
Asked for copy of review 
when finished. Sent 3 
citations. Suggested 
contacting Davies Banda 
and Oscar Mwaanga
Barrell Ms. Clare Clare.Barrell@uksport.gov.uk UK Sport Global 21-Jul-11 21-Jul-11
Fwd'ed email to colleagues, 
Melissa and Marizanne, and 
asked them to contact me 
directly. No response from 
them
Generic info@sportanddev.org International Platform for Sport and Development Global 20-Jul-11 23-Jul-11
Chris Middleton responded, 
suggested sportanddev.org 
"Docs" section
Chawansky Megan m.e.chawansky@bath.ac.uk Women Win Global 20-Jul-11 23-Jul-11 Fwd'ed email to Cassie Clark at U Johannesburg
Wurst Brooke bwurst@triadtrust.org CEO of Triad Trust Africa 20-Jul-11 24-Jul-11
Will send info on new 
evaluation tool she is 
designing, but no papers 
now.
Rajan Radha rrajan@jhsph.edu
International Center for 
Research on Women (ICRW) USA 03-Oct-11 03-Oct-11




FHI 360 USA 04-Oct-11 04-Oct-11
Shared slides from APHA 
annual meeting (Rajan et 
al.)
Wardell Mr. Chris wardell.chris@gmail.com Football for Life St Lucia, Belize 02-Jan-11 Bounced
Mwango Mr. Michael edusport@coppernet.zm EduSport Zambia 19-Jul-11 No response
Forde Owuor Ms. Sara http://www.mtgk.org/contact Moving the Goalposts Kilifi Kenya 19-Jul-11 No response
Tsoari Mr. George geejox@yahoo.com PlaySoccer South Africa 20-Jul-11 No response
Generic http://www.lovelife.org.za/contact/index.php LoveLife South Africa 20-Jul-11 No response
Generic info@score.org.za Sports Coaches' Outreach Africa 20-Jul-11 No response
Peacock-Friedrich Ms. Paola p.peacockfriedrich@gmail.com Football for an HIV Free Generation Africa 20-Jul-11 No response
Generic http://www.laureus.com/contacts Laureus Sport for Good Global 20-Jul-11 No response
Cranmer Ms. Ziba ziba.cranmer@nike.com Nike/Ashoka Changemakers Global 20-Jul-11 No response
Generic http://sites.google.com/site/stpaulsanglicanchildrenproject/contact-us
St. Paul's Anglican Children 
Project Zambia 20-Jul-11 No response
Mwamba Bukula Mr. David mwambabukula@yahoo.com Roan Youth Development Zambia 20-Jul-11 No response
Generic witabafo@witabafoundation.org Witaba Foundation Kenya 20-Jul-11 No response
Kaila Ms. Kelly kellykaila@yahoo.co.uk Kalim Sports Council Zambia 20-Jul-11 No response
Generic info@football4peace.eu Football for Peace Global 06-Apr-11 No response
Woodcock Dr. Alison A.Woodcock@rhul.ac.uk Royal Holloway University of London Global 21-Jul-11 No response
Booth Dr. Mark mark.booth@durham.ac.uk Durham University Global 20-Jul-11 No response
Pitchon Mr. Tom tom.pitchon@laureus.com Laureus Sport for Good Global 20-Jul-11 No response
Evju Bjorn boe@nif.idrett.no
Norwegian Olympic and 
Paralympic Committee 
Confederation of Sports (NIF)
Global 20-Jul-11 No response
Hare Darcy darcy.hare@sportengland.org Sport England UK 20-Jul-11 No response
Hatton Damian hatton@streetfootballworld.org Street Football World Global 20-Jul-11 No response
Trotter Lizzie Lizzie.Trotter@footballfoundation The Football Foundation Global 20-Jul-11 No response
Mwaanga Oscar oscar.mwaanga@solent.ac.uk Lecturer, Solent University Africa 20-Jul-11 No response
Kay Dr. Tess tess.kay@brunel.ac.uk Professor of Sport and Social Sciences Global 20-Jul-11 No response
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β = 0.20 
95% CI = 0.08-0.33 
p = 0.002 
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Table 3: Changes in knowledge, attitudes, and communication from pre to post (n=612) 
!
"#$%! &'$()**! +)*$,! -$%)*$,!
.##/#01$,! 2($! 23,#! 44! 567!8"! 2($! 23,#! 44! 567!8"! 2($! 23,#! 44! 567!8"!
$%#&'#%()#*+,-./'#0)'1+.'&2&3&%4#%+#-5+&6#7)%%&.7#10)7.-.%8#9# :;<# "=<# =8>;# =8"=?=8@A# :B<# ";<# =8>!# =8A>?:8C!# :A<# AB<# =8>:# =8:@?:8C:#
$#D-.#0)'&'%#1))0#10)''E0)8# ;C<# BC<# =8"=# =8AC?=8;A# ;"<# B=<# =8A=# =8=>?=8"B# "B<# B=<# =8;=# =8A;?=8BC#
$#*+E36#'%-4#-*-4#F0+,#-#D3-'',-%)#*&%(#G$H89# B"<# B@<# =8CB# =8C:?=8=A# B"<# BB<# =8C"# C8@>?=8==# B;<# !A<# =8==# =8C"?=8=!#
$%#&'#,4#0)'1+.'&2&3&%4#%+#10+%)D%#,4')3F#-.6#+%()0'#F0+,#G$H8# !A<# !B<# =8C;# =8C=?=8C@# !"<# !><# =8C:# C8@B?=8C!# !"<# @C<# =8CB# =8C:?=8=:#
$#*+E36#2)#*&33&.7#%+#%-I)#-.#G$H#%)'%8# B!<# !B<# =8==# =8C>?=8=B# BB<# !@<# =8=;# =8CB?=8:"# B@<# !><# =8C!# =8C:?=8=;#
$%#&'#%()#,-./'#0)'1+.'&2&3&%4#%+#,-I)#6)D&'&+.'#&.#-#0)3-%&+.'(&18#9# >=<# B;<# =8:;# =8=>?=8AA# ;:<# BC<# =8A"# =8:C?=8;=# >!<# !C<# =8=!# =8C@?=8:!#
J()0)#-0)#%&,)'#*().#&%#&'#+I#F+0#-#,-.#%+#(&%#(&'#7&03F0&).68#9# >"<# B"<# =8=># =8C@?=8:A# >:<# B:<# =8=># =8C>?=8:B# >><# B><# =8=;# =8C>?=8:;#
83%%09/:)#/39! !! !! !! !! !! !! !! !! !! !! !! !!
$#(-5)#%-3I)6#-2+E%#G$H#*&%(#-#1-0).%#+0#7E-06&-.#&.#%()#1-'%#:#
,+.%('8# AB<# ;!<# =8;!# =8":?=8BB# AA<# ;;<# =8>B# :8C>?;8C;# "C<# >=<# =8;A# =8A:?=8BA#
$#(-5)#%-3I)6#-2+E%#G$H#*&%(#-#F0&).6#&.#%()#1-'%#:#,+.%('8# ;"<# B:<# =8A;# =8:;?=8"># ;"<# B;<# =8A@# :8:;?>8CC# ;"<# BC<# =8AC# =8=B?=8";#
;93<*$1=$! !! !! !! !! !! !! !! !! !! !! !! !!
K.10+%)D%)6#')L#&'#%()#,+'%#D+,,+.#*-4#G$H#&'#'10)-68# !;<# @C<# =8C># =8C:?=8=C# !;<# @=<# =8C!# =8CA?=8="# !><# !@<# =8C"# C8@@?=8=C#
G-5&.7#,+0)#%(-.#+.)#')LE-3#1-0%.)0#&.D0)-')'#4+E0#0&'I#+F#7)%%&.7#
G$H8# B@<# @:<# =8=B# =8=:?=8::# !C<# @"<# =8=!# =8==?=8:;# B!<# @=<# =8=># =8C@?=8:A#
G-5&.7#')L#*&%(#-.#+36)0#1-0%.)0#&.D0)-')'#4+E0#0&'I#+F#7)%%&.7#G$H8# ""<# @C<# :8C;# =8!>?:8:;# "=<# @:<# :8:># =8@;?:8>=# "><# !B<# =8!@# =8>B?:8="#
$F#-#10)7.-.%#,+%()0#(-'#G$H#()0#2-24#*&33#-3*-4'#2)#2+0.#*&%(#G$H8#9# ;!<# B><# =8A=# =8::?=8"=# ;"<# BA<# =8A;# =8::?=8;C# >=<# B!<# =8:!# =8=B?=8"C#
M&0DE,D&'&+.#D-.#0)6ED)#-#,-./'#0&'I#+F#7)%%&.7#G$H8# ":<# BA<# =8B># =8;@?=8@"# "B<# B@<# =8>@# =8"@?=8@:# AB<# >!<# =8!A# =8;B?:8=A#
N0&.I&.7#-3D+(+3#-.6#E'&.7#60E7'#D-.#&.D0)-')#4+E0#0&'I#+F#7)%%&.7#G$H8# "><# !=<# =8B!# =8>:?=8@;# "A<# !=<# =8!!# =8>"?:8=># "!<# !:<# =8BC# =8;=?=8@:#
O+E#-0)#,+0)#3&I)34#%+#'10)-6#G$H#&.#%()#F&0'%#>#*I'#-F%)0#&.F)D%&+.8# :@<# B!<# :8BA# :8A@?A8=:# A;<# B@<# :8:"# =8!@?:8>;# :"<# B@<# A8A;# :8BA?"8==#
P(&D(#+F#%()#F+33+*&.7#-0)#G$H#10)5).%&+.#,)%(+6'Q# ## ## ## ## ## ## ## ## ## ## ## ##
G-5&.7#+.34#+.)#F-&%(FE3#1-0%.)0# ;><# BC<# =8:># =8=B?=8A># ;!<# BC<# =8:C# =8C!?=8A"# ;A<# BC<# =8A:# =8:C?=8";#
P-'(&.7#-F%)0#')L#9# @=<# @:<# =8C=# C8@!?=8C"# !;<# !B<# =8CA# C8@B?=8C@# @B<# @B<# =8CC# C8@B?=8CA#
K'&.7#D+.6+,'#6E0&.7#')L# B:<# B@<# =8C@# =8CA?=8=;# B!<# !A<# =8C># C8@@?=8="# >><# B"<# =8=:# =8CA?=8::#





## ## ## ## ##
! !"#



























7,%85'9:'( ;;( <=>?( ;=@>( A=B>( C=DC( CB=C( ED=DD;(
$%&'(# ## )*+,# ,*-,# !*./# ,*-!# ,!*-# 01*11,#
2'3%&'(# ## )*+.# ,*-)# !*.4# /*1)# ,-*)# 01*11,#
F##+#"9'*( B( ?=C>( ;=<B( G=D<( ;=<?( ;C=@( ED=DD;(
$%&'(# ## 4*,.# ,*./# 4*--# ,*./# !*)# 01*11,#
2'3%&'(# ## 4*/-# ,*)+# "*,+# ,*".# -*)+# 01*11,#
H%&&",+$.#+%,( C( D=AA( D=B;( ;=C@( D=B>( ;;=?( ED=DD;(
$%&'(# ## 1*!"# 1*.,# ,*/-# 1*.+# !*,# 01*11,#
2'3%&'(# ## 1*-,# 1*.,# ,*/-# 1*.+# !*,# 01*11,#
!4'0.55( CD( ;;=?<( >=;A( ;G=DA( >=G;( CA=>( ED=DD;(
$%&'(# ## ,,*+4# +*/4# ,"*11# +*"1# ,-*4# 01*11,#
2'3%&'(# ## ,,*".# +*,4# ,"*,"# +*"+# /1*)# 01*11,#





,# ,,# ,*!# 1*-,# =,*1)=/*!!#
/# ,)# /*)# /*11# 1*"+=+*4.#
+# +# 1*"# /*11# =1*/.=4*/.#
4# ,1# ,*)# ,*-1# 1*)!=+*,/#
"# ,1# ,*)# /*.1# ,*+-=4*1,#
)# ,"# /*"# /*++# 1*.,=+*-)#
.# ,/# /*1# 4*."# /*.+=)*..#
!# /+# +*!# +*1-# ,*"-=4*"-#
-# /)# 4*+# /*11# 1*))=+*+4#
,1# !,# ,+*/# +*!!# +*,!=4*".#
,,# 41"# ))*/# +*-+# +*)+=4*/+#








Please be aware that one cover sheet must be completed for each µ5HVHDUFK3DSHU¶LQFOXGHGLQD
thesis. 
 
1. For a µUHVHDUFKSDSHU¶DOUHDG\SXEOLVKHG 
 
1.1. Where was the work published? ............................................................................................................ 
 
1.2. When was the work published?  ............................................................................................................ 
 






1.3. Was the work subject to academic peer review? .................................................................................. 
 
1.4. Have you retained the copyright for the work? Yes / No  
If yes, please attach evidence of retention. 
If no, or if the work is being included in its published format, please attach evidence of permission 




2.1. Where is the work intended to be published? ..................................................................................... 
 
2.2. Please lLVWWKHSDSHU¶VDXWKRUVLQWKHLQWHnded authorship order 
««««««««««««««««««««««««««««««««««««««««««««««. 
2.3. Stage of publication ± Not yet submitted / Submitted / 8QGHUJRLQJUHYLVLRQIURPSHHUUHYLHZHUV¶
comments / In press 
 
3. For multi-authored work, give full details of your role in the research included in the paper and in 




NAME IN FULL %ORFN&DSLWDOV««««««««««««««««««««««««««««««««. 
 
STUDENT ID NO«««««««««««««««« 
 




683(59,6256(1,25$87+25¶66,*1$785( (3 above) ««««..«««««««««««««««« 
Contemporary Clinical Trials













































Zachary A Kaufman, MSc 
PhD Candidate, Faculty of Epidemiology and Population Health 
London School of Hygiene & Tropical Medicine 
Keppel St, London WC1E 7HT, UK 
Tel: +27 71 590 0820 




'3)*4+5$ *53.)=+,$ /#--,#=#5-$ /4"..,/>$ /-28?$8#/*@5$+58$
0+/#,*5#$)#/2,-/$.3$+$4,2/-#)7)+58.=*/#8$-)*+,$
$












)*$%+,-'$.+*/&$%&#'&&(# )*+# &))&,-./&# 0'(# 1,02032&#456#7+&/&'-.*'# .'-&+/&'-.*'1# )*+#
8*9':#7&*72&#.'#;*9-%#<)+.,0#+&=0.'1#0'#9+:&'-#7932.,#%&02-%#7+.*+.-8>#$%&#7*-&'-.02#
)*+# 91.':# 17*+-1?301&(# 456# .'-&+/&'-.*'1# .1# *)# .',+&01.':# .'-&+&1-# :2*30228@# 39-# )&A#
1-9(.&1#%0/&#&/0290-&(#-%&#&))&,-./&'&11#*)#-%&1&#.'-&+/&'-.*'1>#
01$2+,#341#.5*/& $%&# BC<D# $+.02# .1# 0# -%+&&?8&0+# ,291-&+?+0'(*=.1&(# -+.02# 3&.':#
,*'(9,-&(# .'# E07&# $*A'# 0'(# F*+-# G2.H03&-%@# ;*9-%# <)+.,0># $%&# -+.02# 011&11&1# -%&#
&))&,-./&'&11# *)# B&'&+0-.*'# ;I.22H@# 0# 17*+-?301&(# 456# 7+&/&'-.*'# .'-&+/&'-.*'@# .'#
+&(9,.':#+&7*+-&(#1&J902#+.1I#3&%0/.*9+#0'(#7&+7&-+0-.*'#*)#:&'(&+?301&(#/.*2&',&>#
5'#KLMK@# .==&(.0-&28#7+.*+# -*# .'-&+/&'-.*'# .=72&=&'-0-.*'@# NN!O#B+0(&#"# 2&0+'&+1#
P=&(.0'#0:&#MO#8&0+1Q# .'#NR# 1,%**21# ,*=72&-&(#0#MNR?.-&=#301&2.'&#S9&1-.*''0.+&>#
T*22*A?97#19+/&81#0+&#-0I.':#720,&#.'#KLMU#0'(#KLMN>#$%&#7+.=0+8#0'0281.1#A.22#3&#38#
.'-&'-.*'?-*?-+&0-@#,*=70+.':#-%+&&#7+.=0+8#*9-,*=&1V0:&?(.170+0-&#1&J#.'#-%&#201-#
8&0+@#=92-.72&#70+-'&+1# .'# -%&# 201-# 8&0+@# 0'(# +&7*+-&(# +07&#7&+7&-+0-.*'# .'# -%&# 201-#













$%&#'&&(# )*+#&))&,-./&#0'(#1,02032&#456#7+&/&'-.*'# .'-&+/&'-.*'1# )*+#8*9':#7&*72&#
+&;0.'1# 0'# 9+:&'-# 7932.,# %&02-%# 7+.*+.-8<# 70+-.,920+28# .'# 193=>0%0+0'# ?)+.,0@# >*9-%#
?)+.,0#.1#&'(9+.':#-%&#A*+2(B1#;*1-#1&/&+&#456#&7.(&;.,<#A.-%#;*+&#-%0'#C@D#;.22.*'#
.')&,-&(#0'(#077+*E.;0-&28#DC!<"""#'&A#.')&,-.*'1#7&+#8&0+@F#$%&#&7.(&;.,#0;*':#
8*9':#7&*72&# .'#>*9-%#?)+.,0# .1#(+./&'# .'# 20+:&#70+-#38#0:&=(.170+0-&#1&E<G#;92-.72&#
70+-'&+1%.71# H*)-&'# ,*',9++&'-# .'# '0-9+&I<J# ;02&=(*;.'0'-# :&'(&+# '*+;1# 0'(#
:&'(&+=301&(#/.*2&',&#HKL6I<D<M#0'(#20,N#*)#;02&#,.+,9;,.1.*'@C##
5'-&+&1-# .1# :+*A.':# .'-&+'0-.*'0228# .'# -%&# 91&# )*+# 17*+-# .'# .'-&+/&'-.*'1# -*# ,%0':&#
3&%0/.*9+# 0'(# .;7+*/&# %&02-%<#A.-%# '9;&+*91# 17*+-=301&(#456# 7+&/&'-.*'# H>L4OI#
.'-&+/&'-.*'1# ,9++&'-28# 3&.':# (&2./&+&(# 0,+*11# >93=>0%0+0'# ?)+.,0@P# ?# +&,&'-#
181-&;0-.,# +&/.&A# 1%*A&(# -%0-# A%.2&# +&192-1# *)# *31&+/0-.*'02# 0'(# Q901.=
&E7&+.;&'-02#1-9(.&1#*)#>L4O#.'-&+/&'-.*'1#%0/&#3&&'#7+*;.1.':<#'*#RS$1#%0/&#3&&'#
,*'(9,-&(# -*#(0-&#0'(# -%&+&# .1# 2.;.-&(#&/.(&',&#*)#&))&,-./&'&11# )+*;#%.:%=Q902.-8#
+&1&0+,%@T#
5'# .-1# G"FG=G"FC# 1-+0-&:.,# 720'<# -%&# >*9-%# ?)+.,0'# :*/&+';&'-# .(&'-.).&(# 8*9':#
A*;&'#0'(#7&*72&# 2./.':# .'# .')*+;02#1&--2&;&'-1#01#N&8#-0+:&-#7*7920-.*'1#)*+#456#
7+&/&'-.*'<#021*#1-0-.':#-%0-#,9++.,920+#0'(#,*=,9++.,920+#1&E902.-8#&(9,0-.*'#0'(#2.)&#
1N.221#7+*:+0;1#;91-#3&#7+*/.(&(# .'#022# 1,%**21# U-*#39.2(# 1N.221<# .',+&01&#N'*A2&(:&#
0'(#1%.)-#0--.-9(&1<#,%0':&#%0+;)92#1*,.02#'*+;1#0'(#+.1N8#3&%0/.*9+V#H7DFI@!#W%.2&#
-%&+&# .1# 1-+*':# &/.(&',&# 1977*+-.':# -%&# &))&,-# *)# A&22=(&1.:'&(# 1,%**2=301&(# 456#
7+&/&'-.*'# .'-&+/&'-.*'1# *'# N'*A2&(:&# 0'(# 1&2)=+&7*+-&(# 3&%0/.*9+02# *9-,*;&1<F"#
2.--2&#+&1&0+,%#%01#+.:*+*9128#011&11&(#-%&#&))&,-./&'&11#*)#17*+-=301&(#.'-&+/&'-.*'1#
(&2./&+&(#.'#1,%**21@##
X&/&2*7&(# 38# K+011+**-# >*,,&+# HKR>I# 0'(# +**-&(# .'# 1*,.02# 2&0+'.':# -%&*+8<FF# -%&#
K&'&+0-.*'# >N.22Y# .'-&+/&'-.*'# ,*'1.1-1# *)# FP# .'-&+0,-./&# 1&11.*'1# -%0-# )*,91# *'#
+&(9,.':# 0:&=(.170+0-&# 1&E# H?X>I<#;92-.72&# 70+-'&+1# 0'(# .'-.;0-&# 70+-'&+# /.*2&',&#
H5O6I@#K&'&+0-.*'#>N.22Y#.1#(&2./&+&(#.'#1&,*'(0+8#1,%**21#*/&+#-A*#8&0+1#HK+0(&#!#0'(#
F"I# 38# KR># U,*0,%&1<V# FT=GM# 8&0+=*2(# 2*,02# )&;02&# 0'(# ;02&# +*2&# ;*(&21@# ?#
7+&2.;.'0+8# 3&)*+&=0)-&+# &/0290-.*'# *)# -%&# .'-&+/&'-.*'# 1%*A&(# 1-+*':<# 7*1.-./&#
&))&,-1#*'#456=+&20-&(#N'*A2&(:&<#+&7*+-&(#0--.-9(&1<#0'(#+&7*+-&(#,*;;9'.,0-.*'#
!"#$%&'(&)*+,&-%."/&0$1.23&"30&4"1$/.3$&%$15/61& !"#
$%&'(#)*+#,-(.# /$0-12# $34# /5-63478"9# *3#9:"9;# $# <1'7(65=5$34&0-764# (5-$1# >(.6#?@AB#
C5-$1D#,$7#-3-(-$(64#-3#E$F6#C&,3#$34#G&5(#H1-I$%6(.;#J&'(.#A/5-<$#(&#$77677#(.6#1&3K=
(650# 6//6<(-L63677# &/# ?6365$(-&3# JM-11I# 461-L6564# %2# ?NJ# O<&$<.67P# -3# $44-(-&3# (&#
7($34$54;# (6$<.65=461-L6564# 1-/6#7M-117#&5-63($(-&3#<1$7767;#<&0F$564#(&# (.6# (6$<.65=
461-L6564#1-/6#7M-117#&5-63($(-&3#<1$7767#&3#(.6-5#&,3#-3#76<&34$52#7<.&&17#-3#-3/&50$1=
76((16063(78#
Q&%-16# (6<.3&1&K2#F56763(7#F5&0-7-3K#&FF&5('3-(-67# (&# <56$(6#$34#63.$3<6#.6$1(.#
F5&0&(-&3#-3(65L63(-&37#/&5#2&'3K#F6&F16;#F$5(-<'1$512#-3#J&'(.#A/5-<$;#,.-<.#.$7#(.6#
.-K.67(# 0&%-16# F.&36# F636(5$(-&3# -3# A/5-<$8"R# HL-463<6# &/# (.6# F&(63(-$1# .6$1(.#
6//6<(7#&/#616<(5&3-<#J.&5(#Q677$K6#J65L-<6#>JQJD#0677$K67#.$7#<&06#/5&0#$#(5-$1#&/#




C.6# ?@AB# (5-$1# 766M7# (&# >*D# $77677# (.6# 6//6<(-L63677# &/# (.6# ?6365$(-&3# JM-11I#











G$5(-<-F$(-3K# 7<.&&17# -3# E$F6# C&,3# >3\"WD# ,656# 1&<$(64# -3# (.6# <&00'3-(-67# &/#
T.$261-(7.$;# ?'K'16(.';# $34# B$3K$8# A# 2&'(.# $4L-7&52# <&00-((66#,$7# /&5064#,-(.#
$4&167<63(7# /5&0# F$5(-<-F$(-3K# 7<.&&17;# $4L-7-3K# &3# b'67(-&33$-56# <&3(63(;#
!"#$%&'(&)*+,&-%."/&0$1.23&"30&4"1$/.3$&%$15/61& !"#
$%&$'()*%+)# ,$-&%.'$%/0# 1+.# 213/# )-# *14%# )5%# )$(167/# .1)1# &-66%&)(-+# 1/# 3-')5#
8$(%+.63#1/#,-//(96%:#
-%."/&7$1.23&
;5%# /)'.3#%*,6-3%.#1# &6'/)%$<$1+.-*(/%.#.%/(=+0#2()5# /&5--6/# $1+.-*63#166-&1)%.#
)-# %()5%$# $%&%(>%# )5%# ?%+%$1)(-+# @4(66A# (+)%$>%+)(-+# .'$(+=# )5%# )$(16# ,%$(-.#






)5%# ,1$)(&(,1)(+=# &-**'+()(%/:# ;5%# /&5--6/# 2%$%# /%6%&)%.# ,'$,-/(>%630# %S&6'.(+=#




2()5# /(S# -$#*-$%# ?$1.%# !# &61//%/0# 8(>%# &61//%/#2%$%# /%6%&)%.# '/(+=# /(*,6%# $1+.-*#
/1*,6(+=:# W+63# ,1$)(&(,1+)/# ,$->(.(+=# 9-)5# 2$())%+# ,1$%+)16X='1$.(1+# &-+/%+)# 1+.#
1//%+)#2%$%#%+$-66%.#(+#)5%#/)'.3:#
E61//#$%=(/)%$/#2%$%#&-66%&)%.#8-$#,1$)(&(,1)(+=#=$1.%#!#&61//%/:#;5%/%#2%$%#*1+'1663#
%+)%$%.# (+)-# 1+# -+6(+%# .1)191/%# 1+.# ,1$)(&(,1+)/# 2%$%# 1//(=+%.# N<.(=()# /)'.3#
(.%+)(8(&1)(-+#&-.%#BCYD#+'*9%$/:#;-#.%)%$*(+%#)5%#+'*9%$#-8#,-)%+)(16#,1$)(&(,1+)/#







• $%&'()%*# +,%-*./&+(+)%# /%0# .1# )2%# 3+/)# /.0#4'1)2/5# *%6.1%*# +/# (%&'().1,# 2+7.1,#
2+*#/%0#.1#)2%#/.0#4'1)2/#8.)2#+#&+()1%(#82'#./#9#'(#4'(%#:%+(/#'3*%(#'(#:';1,%(#
<='1/./)%1)#8.)2#)2%#*%6.1.).'1#;/%*#.1#)2%#4'/)#(%=%1)#1+).'1+3#2%+3)2#/;(7%:>?@A#
• $%&'()%*# (%=%1)# 4;3).&3%# &+()1%(/2.&/5# *%6.1%*# +/# (%&'().1,# 4'(%# )2+1# '1%#









2.,2%(# ./# ='1/.*%(%*# 2+L+(*';/D# E2./# =;)-'66# +3/'# .1=3;*%/# )2'/%# 82'# /=(%%1#
&'/.).7%#6'(#2+(46;3#*(.1Q.1,>A#









M/.1,# )2%# V+:%/# +1*# R%11%))CY# 4%)2'*# 6'(# +//%//.1,# /+4&3%# /.L%# 6'(# =3;/)%(#
(+1*'4./%*# )(.+3/B# 8%# *%)%(4.1%*# )2+)# +# /+4&3%# /.L%# '6# YZ# /=2''3/# +1*# YZPP#
&+().=.&+1)/#8';3*#F%#/;66.=.%1)D#E2%#)(.+3#*%/.,1#+//;4%*#+1#+7%(+,%#'6#?PP#3%+(1%(/#





$9:# F';<# J@0# 67F1&# )23# +0# C'=2'%'()2(1A# K';<# ;<1# C)D1# 6)&)D1;1&C# )23# )2#




:;&);'%'13# &)237D'C);'72# F)C# >C13# ;7# 31;1&D'21# 1)(<# C(<775LC# =&7>6# )557();'72A#
:(<775C#F1&1#C;&);'%'13#%'&C;#GM#C';1,#;<12#GM#C'E1#N5)&=1#8CA#CD)55,#G)C13#72#F<1;<1&#
;<1M#%155#'2;7#;<1#>661&#7&#57F1&#+@0#7%#C(<775C#G)C13#72#12&75D12;#2>DG1&C.#)23#
;<12#GM#1C;'D);13#);;&';'72# NG)C13#72# ;<1#1O61(;13#61&(12;)=1#7%# C(<775#3&767>;C#
G1;F112#I&)31#!#)23#I&)31#/*,#)66&7O'D);13#>C'2=#*@/*#(&7CC4C1(;'72)5#12&75D12;#
2>DG1&C# 6&78'313# GM# C(<775C.A# P<>C,# )# ;7;)5# 7%# /*# C;&);)# F1&1# >;'5'E13# '2#
&)237D'C);'72A#P<'C#D1;<73#F)C#>C13# '2#)2#1%%7&;#;7#12C>&1#=&7>6C#F1&1#G)5)2(13#
GM# C';1# )23# C7# =&7>6C# F7>53# <)81# (7D6)&)G51# 2>DG1&C# 7%# 6)&;'('6)2;C# );# G7;<#
G)C15'21#)23# %7557F4>6A#P7#12C>&1# ;&)2C6)&12(M,#6>G5'(# &)237D'C);'72#1812;C#F1&1#
<153#'2#1)(<#C';1#)66&7O'D);15M#Q4"#F11?C#6&'7&#;7#;<1#C;)&;#7%#3);)#(7551(;'72,#F';<#
5'%147&'12;);'72# ;1)(<1&C,# C(<775# )3D'2'C;&);7&C,# )23# IR:# C;)%%# )23# 875>2;11&C# '2#
);;123)2(1A# $%;1&# ;<1# D)'2# )557();'72,# '2;1&812;'72# C(<775C# F1&1# &14&)237D'C13#
>C'2=# ;<1# C)D1# C;&);'%'13# )66&7)(<# ;7# 31;1&D'21#F<'(<# C(<775C#F7>53# &1(1'81# ;<1#
:S:# G77C;1&A# $55# C(<775C# <)3# )=&113# ;7# 6)&;'('6);1# '2# ;<1# ;&')5# G1%7&1# ;<1#
&)237D'C);'72# 1812;C#F1&1# <153A# 9>1# ;7# ;<1# 57='C;'()5# 2113# ;7# 3'C(57C1#F<1;<1&# )#





GM# IR:# '2# *@@!# %7&# >C1# '2# :7>;<# $%&'()2# C1(723)&M# C(<775C,# G>'53'2=# 72# ;<1#
7&=)2'C);'72LC# 1O61&'12(1# 315'81&'2=# C'D'5)&# '2;1&812;'72C# F';<# D7&1# ;<)2# Q@,@@@#
I&)31#-4J#51)&21&C#)(&7CC#;<1#(7>2;&MA#P<1#I121&);'72#:?'55E#(7&1#(>&&'(>5>D#(72C'C;C#
!"#$%&'(&)*+,&-%."/&0$1.23&"30&4"1$/.3$&%$15/61& !"#
$%# &'&(&)# *"+,-)./&# 01/-(-/2+# 0)3# 3-41.44-$)+504&3# 4&44-$)46# 3&'-(&7&3# 3.7-)8# '-%&+
$7-&)/0/-$)#419$$'#:&7-$34#52#/70-)&3#;<$019&4=>#?9&#1.77-1.'.,#-4#:7-,07-'2#%$1.4&3#
$)# 7&3.1-)8# ,.'/-:'&# :07/)&749-:46# 08&+3-4:070/&# 4&@6# 0)3# 8&)3&7+504&3# (-$'&)1&6#
5./#0'4$#0337&44&4#,0'&#1-71.,1-4-$)6#1$)3$,#.4&6#0)3#ABC#1$.)4&''-)8#0)3#/&4/-)8>#
B)# /9&#DEFG#?7-0'6# /9&# 1$7&# 1.77-1.'.,#H04#3&'-(&7&3#5&/H&&)#I0719#0)3#E1/$5&7#
JKLJ# -)#/9&#JM# -)/&7(&)/-$)#419$$'4># B)#033-/-$)6#0::7$@-,0/&'2#LK+LJ#,$)/94#0%/&7#
/9&#1$7&#-)/&7(&)/-$)6#D&)&70/-$)#NO-''P#<$019&4#3&'-(&7&3#0#%.7/9&7#4&(&)#Q5$$4/&7R#
4&44-$)4# SO)$H)# 04# D&)&70/-$)# NO-''P# T/49-)/49$U# 5&/H&&)# I0719# 0)3# N&:/&,5&7#
JKLM6# 52# H9-19# /-,&#,$4/# '&07)&74# H&7&# -)# D703&# LK># ?9&# -)/&7(&)/-$)# -4# %.7/9&7#
3&417-5&3#&'4&H9&7&>LJ#B)/&7(&)/-$)#419$$'4#0'4$#7&1&-(&#/9&#4/0)3073#V&:07/,&)/#$%#
W3.10/-$)# '-%&# $7-&)/0/-$)# 1.77-1.'.,# S4&&# <$)/7$'# D7$.:U># F/# /9&# /-,&# $%#
-,:'&,&)/0/-$)# H-/9-)# /9&# DEFG# ?7-0'6# /9&# !X+:08&# D&)&70/-$)# NO-''P# 1.77-1.'.,JX#
H04#-)#-/4#%$.7/9#(&74-$)>LJ#
D&)&70/-$)# NO-''P# Q<$019&4R# 07&# 2$.)8# 1$,,.)-/2# 7$'&# ,$3&'4# %7$,# /9&# -)%$7,0'#
4&//'&,&)/4#H9&7&# /9&# -)/&7(&)/-$)4# 07&# 3&'-(&7&3># ?9&2# 07&# /2:-10''2# 5&/H&&)# LY#
0)3#J"#2&074+$'3#0)3#90(&#0/#'&04/#1$,:'&/&3#4&1$)3072#419$$'>#<$019&4#7&1&-(&#0#"+
302# :7&+4&7(-1&# /70-)-)86# 033-/-$)0'# $)+/9&+Z$5# /70-)-)8# 0)3# 4.::$7/# %7$,# 1&7/-%-&3#
I04/&7# <$019&4# H-/9# 0/# '&04/# $)&# (-4-/# :&7# ,$)/9# :&7# 1$0196# 0)3# H&&O'2#
3&(&'$:,&)/# 4&44-$)4# '&3# 52# I04/&7# <$019&4# H9&7&# /9&2# 3-41.44# 190''&)8&4# 0)3#
4907:&)#/9&-7#4O-''4># B)#033-/-$)#/$#1.77-1.'.,#1$)/&)/6#<$019#/70-)-)8#1$.74&4#/&019#
%01-'-/0/-$)# 4O-''46# '$10'# ABC# 0)3# FBVN# &:-3&,-$'$826# 0//&)30)1&# ,$)-/$7-)86# 0)3#




-)/&7(&)/-$)# 419$$'4# H&7&# 4&)/# 5-H&&O'2# NIN#,&4408&4># ?9&# NIN#,&4408&4# H&7&#
3&(&'$:&3# %7$,# O&2# ,&4408&4# -)# /9&# D&)&70/-$)# NO-''P# 1.77-1.'.,# 0)3# &)1$.708&#
:07/-1-:0)/4#/$#4907&#/9&-7#O)$H'&38&#0)3#4/07/#,&0)-)8%.'#1$)(&740/-$)4#H-/9#/9&-7#
:&&74># #]$7#&@0,:'&6#$)&#NIN#7&034^#;_E_`#B)#NF6#JKa#$%#:&$:'&#JK+M*#2&074#$'3#
90(&#ABC`#E)'2# "a#$%# :&$:'&# 2$.7# 08&#90(&#ABC>#_9-19#:07/)&7#:./4# 2$.#,$7&# 0/#
7-4Ob=# ?9-4# )&4/&3# /7-0'# H-''# 044&44# /9&# &%%&1/-(&)&44# $%# /9&4&# NIN4# -)# ;5$$4/-)8=#
!"#$%&'(&)*+,&-%."/&0$1.23&"30&4"1$/.3$&%$15/61& !"#
$%&'()*(+,)-# .+&/'(%0(1# $,,2,3%()1# 4(5$62&37)1# $+%# 42&'&02*$'# &3,*&8()# 7('$,(%# ,&#
9:;<###
7836%8/&)%85#!
=&+,7&'# )*5&&')# 7(*(26(# ),$+%$7%1# ,($*5(7>'(%# ?(@$7,8(+,# &A# B%3*$,2&+# C?&BD# '2A(#
&72(+,$,2&+#*'$))()1#/52*5#6$7E#2+#+$,37(#)2,(>,&>)2,(#$+%#)*5&&'>,&>)*5&&'<#F5(#?&B-)#
G$,2&+$'#H&'2*E#&+#9:;#$+%#I:?J#),$,()K##
9,$"%3$%1& "30& 1650$361& :516& %$;$.<$& $05;"6.83& "4856& =>?@+>AB& "30&
"416.3$3;$& .3& 6C$& ;836$D6& 8E& /.E$F1G.//1& $05;"6.83& 83& "3& 8328.32& 4"1.1H,.E$F





9:;TI:?JU<L!# OA# 7('(6$+*(# ,&# P(+(7$,2&+# J.2''V1# ,5(# ),$,(8(+,# ),$,()# ,5$,# P7$%(# !#
'($7+(7)#)5&3'%#)@(+%#A&37#5&37)#'($7+2+0#$4&3,#W)(X3$'#4(5$62&37#$+%#)(X3$'#5($',5-#
$+%#$+#$%%2,2&+$'#A&37#5&37)#'($7+2+0#$4&3,#W0&$'>)(,,2+0K#@(7)&+$'#'2A(),E'(#*5&2*()-<#











\3(),2&++$27(# *&8@'(,2&+<_]# O?^# 5$)# 4((+# @2'&,# ,(),(%# )3**())A3''E# 2+# +38(7&3)#
7()&37*(>'282,(%# )(,,2+0)# 2+# IA72*$# $+%# N$,2+# I8(72*$<_Z# `(# 5$6(# &4)(76(%# 5205#
!"#$%&'(&)*+,&-%."/&0$1.23&"30&4"1$/.3$&%$15/61& !"#
$%&'()($%*'# %))+$'%,(-('.# /0&# %# 1(2(-%&# 3456,%1+7# 1+89%-# ,+:%;(09&# 19&;+.# (*#
<(2,%,=+>?@# A(2(-%&B# 20&+# +8$+*1(;+# '+):*0-0C(+1D19):# %1# E97(0# F02$9'+&#
E11(1'+7# A+-/6G*'+&;(+=# HEFEAGID/0&# )0--+)'(0*# 0/# 7%'%# 0*# 1+89%-# ,+:%;(09&# :%;+#
,++*# 1:0=*# '0# ,+# 20&+# ;%-(7# (*# )&01161+)'(0*%-# 19&;+.1# ':%*# 1+-/6%72(*(1'+&+7#
J9+1'(0**%(&+1#0*#$+*#%*7#$%$+&#0&#/%)+6'06/%)+# (*'+&;(+=1#??>#K9+1'(0**%(&+1#'00L#
$%&'()($%*'1B# 0*# %;+&%C+B# %$$&08(2%'+-.# @M6?N# 2(*9'+1# '0# )02$-+'+># O:+*#
)02$-+'(*C#%#J9+1'(0**%(&+B#$%&'()($%*'1#:%;+#':+#0$'(0*#'0#&+%7#%*7#1+-+)'#0$'(0*1#





7%(-.# ':&09C:#%# 1+)9&+#O(6U(# )0**+)'(0*# '0#%*#0*-(*+#7%'%,%1+>#V01'#7+20C&%$:()#
J9+1'(0*1# =+&+# &+20;+7# /&02# /0--0=69$# J9+1'(0**%(&+1B# 1:0&'+*(*C# ':+2# '0# WN!#
('+21#$-91#%*#%77('(0*%-#W@#J9+1'(0*1#%11+11(*C#':+#(*'+&;+*'(0*#C&09$X1#$+&)+$'(0*1#
0/# ':+#R+*+&%'(0*#AL(--Y# (*'+&;+*'(0*>#Z%&'()($%*'1#:%7# ':+#0$'(0*# '0# 1+-+)'# [G#70*X'#
=%*'#'0#%*1=+&\#0*#+%):#J9+1'(0*>#
!%78$11&9:"/5"6.73#
E#2(8+762+':071# $&0)+11# +;%-9%'(0*# (1# ,+(*C# )0*79)'+7# %-0*C1(7+# ':+# 7+-(;+&.# 0/#
':+# R+*+&%'(0*# AL(--Y# (*'+&;+*'(0*# (*# %*# +//0&'# '0# (*;+1'(C%'+# :0=# %*7# =:.# ':+#
(*'+&;+*'(0*#+(':+&#-+%71#'0#0&#70+1#*0'#-+%7#'0#('1#7+1(&+7#09')02+1B#':91#%//0&7(*C#
%#20&+#&(C0&091#(*'+&$&+'%'(0*#0/#':+#2%(*#/(*7(*C1#0/#':+#'&(%->##]:+#+;%-9%'(0*#=(--#
%11+11# ':+# J9%-('.B# /(7+-('.B# %*7# )0;+&%C+# 0/# (2$-+2+*'%'(0*B# ':+# $%&'()($%*'6
$+&)+(;+7# &+-+;%*)+#0/# ':+# (*'+&;+*'(0*B#%*7# ':+# -%&C+&# 10)(%-# )0*'+8'# (*#=:():# ':+#
(*'+&;+*'(0*#(1#7+-(;+&+7>##]:(1#=(--# (*)-97+#':+#)0--+)'(0*#%*7#%*%-.1(1#0/^#H(I#&09'(*+#
7%'%#0*# (*'+&;+*'(0*#7+-(;+&.T# H((I#$&+6_$01'6'&%(*(*C#J9+1'(0**%(&+1#%72(*(1'+&+7#'0#







$%&'(# )*# &+,))-# .'/0&1'.&2# 1,'# 34# 5%.10+05%10*/# &+,))-&# ,%(# "664# '*.)--'(# /.%('# !#
-'%.*'.&7#89&'.:%10)*#);#.'+.<01='*1#%1#&+,))-&#0*#%--#1,.''#&01'&#&<//'&1'(#1,%1#1,'#
%+1<%-#*<=9'.#);#%11'*(''&#)*#(%>&#?,'*#+)*&'*1#;).=&#?'.'#(0&1.09<1'(#?%&2#)*#
%:'.%/'2# 6@AB@# 5'.+'*1# -'&&# 1,%*# 1,'# *<=9'.# );# 5%.10+05%*1&# )*# %# +-%&&# .'/0&1'.7#
C-%&&'&#?'.'#:0&01'(#6#1)#B#10='&#;).#+)*&'*1#;).=#(0&1.09<10)*#%*(#+)--'+10)*#0*#).('.#
1)# %--)?# 1,'#=%D0=<=#*<=9'.# );# -'%.*'.&# 1)# 5%.10+05%1'7# E*# %--2# 33"F# 5%.10+05%*1&#
GF37FH# );# 1,)&'# -0&1'(# )*# .'/0&1'.&I# +)=5-'1'(# 9%&'-0*'# &<.:'>&J# 6KLB# 5%.10+05%*1&#
GF67BHI# %1# 0*1'.:'*10)*# &+,))-&# %*(# 6BK6# 5%.10+05%*1&# GF47"HI# %1# +)*1.)-# &+,))-&7#
M&10=%1'(# &1<(># '*.)-='*1# .%1'&# :%.0'(# ?0('-># 9># &+,))-2# 5%.10+<-%.-># 0*# N).1#
M-0O%9'1,# 62# .%*/0*/# ;.)=# 6BH# );# 1,)&'# -0&1'(# )*# .'/0&1'.&# G*)1'J# )*'# 0*1'.:'*10)*#
&+,))-#+-)&'(#1'=5).%.0->#(<'#1)#/%*/#:0)-'*+'#(<.0*/#1,'#9%&'-0*'#5'.0)(#%*(#,%(#
':'*#-)?'.#&1<(>#'*.)-='*1I#1)#!@H7#M*.)-='*1#?%&#,0/,'&1#0*#N).1#M-0O%9'1,#K#G4KH#
0*1'.:'*10)*2# 4"H# +)*1.)-I# %*(# -)?'&1# 0*# N).1# M-0O%9'1,# 6# G33H# 0*1'.:'*10)*2# F4H#








P%9-'# 6# &<==%.0O'&# 1,'# &%=5-'# +,%.%+1'.0&10+&# 9># &1<(># /.)<5# %*(# 9># &'D7# P,'#
0*1'.:'*10)*#/.)<5#,%(#%#&-0/,1->#-)?'.#5.)5).10)*#);#;'=%-'&#G*RK6B32#F37FHI#1,%*#
1,'# +)*1.)-# /.)<5# G*RK64@2# F47"HI# %&# ?'--# %&# %# &-0/,1-># ,0/,'.# 5.)5).10)*# );#
5%.10+05%*1&#0*#C%5'#P)?*#G*R"662#BL7"HI#1,%*#1,'#+)*1.)-#/.)<5#G*RL462#BB7@HI#%*(#
%#&-0/,1->#-)?'.#5.)5).10)*#);#5%.10+05%*1&#0*#N).1#M-0O%9'1,#6#G*RF442#647KHI#1,%*#1,'#
+)*1.)-# /.)<5# G*RLF"2# B67"HI7# P,'# /.)<5&# ?'.'# ?'--# 9%-%*+'(# 0*# 1'.=&# );# &'-;A
0('*10;0'(# .%+'# G%55.)D0=%1'-># !67KH# 9-%+SI# %*(# -%*/<%/'# &5)S'*# %1# ,)='#
G%55.)D0=%1'-># !F7"H# 0&0T,)&%I7# E*# 9)1,# /.)<5&2# *'%.-># K# 0*# B# 5%.10+05%*1&# G6"7!H#
):'.%--I# ?%&# %# &0*/-'# ).# ()<9-'# ).5,%*2# %*(# %# =0*).01># -0:'(# ?01,# 9)1,# );# 1,'0.#
!"#$%&'(&)*+,&-%."/&0$1.23&"30&4"1$/.3$&%$15/61& !!"
#$%&'()" *+,-!." /'(&%0&'(/1'"2%13#4" +5-5."61'(%17" 2%13#8-" 9'(&%0&'(/1'"#$%(/6/#$'()"
:$;")7/2:(7<"=1%&":/2:7<"&;36$(&;"=1(:&%)"(:$'"(:&"61'(%17"2%13#"*>?-@."0)-">>-@."
=$(%/6" 1%" :/2:&%" &;36$(/1'8" $';" )7/2:(7<" =1%&" :/2:7<" &;36$(&;" A$(:&%)" *,@-B." 0)-"
>?-C." =$(%/6" 1%" :/2:&%" &;36$(/1'8-" D:&" 61'(%17" 2%13#" *=&;/$'" $2&E" @B" <&$%)4"
/'(&%F3$%(/7&" %$'2&" *9GH8I@,J@?" <&$%)8" K$)" )7/2:(7<" 17;&%" 1'" $0&%$2&" (:$'" (:&"
/'(&%0&'(/1'" 2%13#" *=&;/$'" $2&E" @," <&$%)4" 9GHI@>J@B" <&$%)8-" 9'" L1(:" 2%13#)4"=$7&"
#$%(/6/#$'()" *=&;/$'" $2&E" @B" <&$%)8" K&%&" )7/2:(7<" 17;&%" 1'" $0&%$2&" (:$'" A&=$7&)"
*=&;/$'"$2&E"@,"<&$%)8-"M&=$7&)"/'"(:&"61'(%17"2%13#"K&%&")7/2:(7<"17;&%"1'"$0&%$2&"
*9GHI@,J@B8" (:$'" A&=$7&)" /'" (:&" /'(&%0&'(/1'" 2%13#" *9GHI@>J@B8-" D:&" 2%13#)"K&%&"




D$L7&" +" )3==$%/N&)" R9SJ%&7$(&;" T'1K7&;2&4" %&#1%(&;" $((/(3;&)" $';" %&#1%(&;"
L&:$0/13%"L<"2%13#"$';"L<")&O-"D:&"2%13#)"K&%&"61=#$%$L7&"/'"(&%=)"1A"R9SJ%&7$(&;"
T'1K7&;2&4"K/(:"$##%1O/=$(&7<"@"/'"+"#$%(/6/#$'()")61%/'2"/'"(:&":/2:"%$'2&-"U$7&)"/'"




V7=1)(" (K/6&" $)" =$'<" =$7&)" /'" (:&" /'(&%0&'(/1'" 2%13#" *@>-C.8" %&#1%(&;" L&/'2"
6/%63=6/)&;" $(" L$)&7/'&" (:$'" /'" (:&" 61'(%17" 2%13#" *?-?.8-" M&K&%" =$7&)" /'" (:&"
/'(&%0&'(/1'" 2%13#" *5,-C.8" (:$'" (:&" 61'(%17" 2%13#" *+@->.8" )6%&&'&;" #1)/(/0&" A1%"
;&#%&))/1'4"K:/7&";&#%&))/1'"$=1'2" A&=$7&)"K$)")/=/7$%" /'" (:&" (K1"2%13#)" *5B-?."
0)-"5B->.8-"W7/2:(7<" A&K&%"=$7&)" /'" (:&" /'(&%0&'(/1'"2%13#" *55-,.8" (:$'" (:&"61'(%17"
2%13#" *5>->.8" )6%&&'&;" #1)/(/0&" A1%" :$N$%;13)" $761:17" 3)&4" K:/7&" A&=$7&)" /'" (:&"
61'(%17" 2%13#" K&%&" 61=#$%$L7&" *@5-@." 0)-" @5-!.8-" W7/2:(7<" A&K&%" =$7&)" /'" (:&"
/'(&%0&'(/1'" 2%13#" *5P-5.8" (:$'" (:&" 61'(%17" 2%13#" *+5-5.8" %&#1%(&;" :$0/'2" &0&%"
($T&'"$'"R9S"(&)(-"W7/2:(7<"A&K&%"A&=$7&)"$';"=$7&)"/'"(:&"/'(&%0&'(/1'"2%13#"*>C-!."





$%&'# ()%*+,# ).+%)&.3# ,5-510)# 2*-$.),# %/# 15/.&5-.# +0)&2.),# 7BC:C<# 4,:# B8:?<#
).+%)&52(# C# %)# -%).# 15/.&5-.# +0)&2.),@# 023# ).6.2&# +0)&2.),# 7=;:=<# 4,:# C!:"<#
).+%)&52(# C# %)# -%).# +0)&2.),# 52# &'.# 10,&# D.0)@:# E15('&1D# /.F.)# -01.,# 52# &'.#
52&.)4.2&5%2# ()%*+# 7CC:G<@# &'02# &'.# 6%2&)%1# ()%*+# 7C?:8<@# ).+%)&.3# '0452(# .4.)#
+.)+.&)0&.3# +'D,5601# HIJ:# K'.# ,0-.# +0&&.)2# F0,# %$,.)4.3# /%)# ).+%)&.3# )0+.#
+.)+.&)0&5%2# 7=C:?<# 4,:# =;:!<@:# L5&&1.# 35//.).26.# F0,# %$,.)4.3# $.&F..2# ()%*+,#






,+%)&R$0,.3# SHJ# +).4.2&5%2# 52&.)4.2&5%2# 023# %2.# %/# &'.# /5),&# &)501,# 52# &'.# ()%F52(#




,*$,.X*.2&# .401*0&5%2# %/# &'.# 52&.)4.2&5%2W,# .//.6&54.2.,,T# $*&# 01,%# %2# &'.#
+).401.26.#%/T#023#)5,V#/06&%),#/%)T#5-+%)&02&#SHJ#%*&6%-.,#52#&'5,#,&*3D#+%+*10&5%2:#
H2#%&'.)# 6)%,,R,.6&5%201# +0+.),#F.#'04.#*,.3# &'.,.#30&0# &%# 524.,&5(0&.#+).401.26.#
023# )5,V# /06&%),# /%)# '0U0)3%*,# 016%'%1# *,.TCG# ).+%)&.3# )0+.# +.)+.&)0&5%2TCB# 023#
).+%)&.3# 52&5-0&.R+0)&2.)# 45%1.26.# .M+.)5.26.# 023# +.)+.&)0&5%2:C8# K'.# $0,.152.#
/52352(,# F.).# 6%2,53.).3# 52# &'.# 3.,5(2# 023# 3.4.1%+-.2&# %/# O.2.)0&5%2# EV511U#
Y&,'52&,'%:#
Q# ,-011# 2*-$.)# %/# $0,.152.# 35//.).26.,Z3*.# &%# 6'026.# 0,# 0# ).,*1&# %/# &'.#
)023%-5,0&5%2# 023# &'*,# 5&# 5,# 2%&# 0++)%+)50&.# &%# &.,&# &'.-# ,&0&5,&56011DZF.).#
%$,.)4.3# $.&F..2# ,&*3D# ()%*+,:# Q# 10)(.)# +)%+%)&5%2# %/#-01.,# 52# &'.# 52&.)4.2&5%2#
()%*+# ).+%)&.3# $.52(# 65)6*-65U.3# 0&# $0,.152.# 7!G:"<# 4,:# ?:?<@T# F'51.# 0# ,-011.)#
!"#$%&'(&)*+,&-%."/&0$1.23&"30&4"1$/.3$&%$15/61& !"!#




D*'C**)# -%&E$/<# C('1# '1*# =&)'%&2# -%&E$# D*()-# /2(-1'23# &2+*%# &)# ,8*%,-*# '1,)# '1*#
()'*%8*)'(&)# -%&E$# 4'1&E-1# '1(/# C&E2+# )&'# *0$2,()# '1*# +(>>*%*)=*# ()# %*$&%'*+#
=(%=E?=(/(&)# /','E/;6# G'# C(22# D*# (?$&%',)'# '&# ,+HE/'# &E%# >(),2# ,),23/*/# >&%# ,-*# ,)+#
$&'*)'(,223# /('*6# I(8*)# '1*# ?,%J*+23# +(>>*%*)'# $,''*%)/# &># %*$&%'*+# %(/J# D*1,8(&E%#




(/# $2,E/(D2*# '1,'# C&E2+.D*# $,%'(=($,)'/# C('1# 2*//# ()8&28*+# $,%*)'/# ,)+# +(>>(=E2'3#
&D',()()-# ,# $,%*)',2# /(-),'E%*# C*%*# 2*//# 2(J*23# '&# $,%'(=($,'*# ()# '1(/# /'E+36#
O&)/(+*%()-# $%*8(&E/23# &D/*%8*+# ,//&=(,'(&)/# D*'C**)# $,%*)'M=1(2+# %*2,'(&)/# ,)+#
%*$&%'*+#%(/J#D*1,8(&E%#,?&)-#,+&2*/=*)'/#()#P&E'1#Q>%(=,@:#,)+#PED.P,1,%,)#Q>%(=,#
@N# ,/# C*22# ,/# ,//&=(,'(&)/# D*'C**)# $,%*)',2# /E$*%8(/(&)# ,)+# /*0E,223# '%,)/?(''*+#
()>*='(&)# 4PFG;# %(/J# ,?&)-# 2&C.()=&?*<# E%D,)# Q>%(=,).Q?*%(=,)# ,+&2*/=*)'/<@A# '1(/#
?,3#%*/E2'#()#E)+*%*/'(?,'*/#&>#%*$&%'*+#%(/J#D*1,8(&E%6#R*#+&#)&'#1,8*#%*,/&)#'&#




C&E2+# D*# &$'(?,2# ?*,/E%*/# &># '1*# ()'*%8*)'(&)U/# *>>*='(8*)*//6# R*# &%(-(),223#
+*/(-)*+#'1*#'%(,2#'&#E/*#'1*/*#?*,/E%*/#,/#$%(?,%3#&E'=&?*/#,)+#%*=*(8*+#*'1(=,2#
,$$%&8,2#'&#+&#/&6#S&C*8*%<#+E*#$%(?,%(23#'&#'1*#2&=,2#*'1(=/#=&??(''**U/#()/(/'*)=*#
&)# C%(''*)# $,%*)',2# =&)/*)'!# ,)+# '1*# E)C(22()-)*//# &># '1*# I,E'*)-# $%&8()=(,2#
V*$,%'?*)'#&>#W+E=,'(&)#'&#*)+&%/*#'1*#/'E+3<5#C*#C*%*#E),D2*#'&#,=1(*8*#,#/,?$2*#
/(X*# '1,'# C&E2+# 1,8*# D**)# /E>>(=(*)'# '&# +*'*='# ,# %*,/&),D2*# D(&2&-(=,2# *>>*='6#
R1*%*,/# C*# 1,+# +*/(-)*+# '1*# '%(,2# '&# D*# ,D2*# '&# +*'*='# ,# @"7# %*+E='(&)# ()# SGT#





./,$ 412%+%:7$ 6A$ +1:1$ 6&$ 5,2AB0,?60:,+$ 5,C;12$ =,/14%6;0$ /15$ =,,&$ ,C:,&5%4,27$
D;,5:%6&,+$ 1&+$ +,=1:,+-E"FE!$ G6*%12$ +,5%01=%2%:7$ =%15$917$ 2,1+$912,$ ?10:%*%?1&:5$ :6$
64,0B0,?60:$ :/,%0$ 5,C;12$ ,C?,0%,&*,F$ &;9=,0$ 6A$ 5,C;12$ ?10:&,05$ 1&+H60$ 12*6/62$
*6&5;9?:%6&$ 1&+$ A,912,$ ?10:%*%?1&:5$ :6$ ;&+,0B0,?60:$ :/,%0$ 5,C;12$ ,C?,0%,&*,$ 1&+$
&;9=,0$6A$?10:&,05-$I;0$*6&A%+,&:%12F$96=%2,B155%5:,+$5,2AB%&:,04%,>$1??061*/$2%@,27$
9%&%9%J,5$5;*/$0,?60:%&K$=%15F$/6>,4,0F$15$122$1&5>,05$1??,10$:6$0,91%&$?0%41:,$:6$
:/,$ %&+%4%+;12-$ (&+,,+F$ =6:/$ :/,$ 5;04,7$ 9,:/6+$ 1&+$ :/,$ 0,5;2:5$ 9%0060$ :/1:$ 6A$
L,1;*21%0$ 1&+$ *622,1K;,5M$ 0,*,&:$ 383G($ 5,C;12$ =,/14%6;0$ 5;04,7$ %&$ 5%9%210$
*699;&%:%,5$ %&$ 81?,$ .6>&F$ A069$ >/%*/$ :/,7$ *6&*2;+,+$ :/1:$ :/,$ 5,2AB%&:,04%,>$
9,:/6+$ N917$ *6&5%+,01=27$ 0,+;*,$ 56*%12$ +,5%01=%2%:7$ =%15$ %&$ 5,C;12$ =,/14%6;0$
5;04,75O-E#$
I&$ :/,$ 6:/,0$ /1&+F$ :/,$ :0%12$ /15$ 5,4,012$ @,7$ 5:0,&K:/5-$ (:$ %5$ :/,$ A%05:$ 01&+69%5,+$
*6&:0622,+$ :0%12$ :6$ 155,55$ :/,$ ,AA,*:%4,&,55$ 6A$ 1$ 5?60:B=15,+$ '()$ ?0,4,&:%6&$
%&:,04,&:%6&-$ (:5$ *2;5:,0$ 01&+69%5,+$ +,5%K&$ 1&+$ +,:1%2,+$ =15,2%&,$ 5;04,7$ >%22$ K%4,$
*6&A%+,&*,$ :/1:$ 1&7$ 6=5,04,+$ +%AA,0,&*,5$ %&$ :/,$ 1+P;5:,+$ *69?10%56&5$ =,:>,,&$
%&:,04,&:%6&$ 1&+$ *6&:062$ 5*/6625$ 1:$ A6226>B;?$ 10,$ ;&2%@,27$ :6$ /14,$ =,,&$ +;,$ :6$
5,2,*:%6&$=%15-$3256F$:/,$:0%12$/15$K66+$?6>,0$:6$+,:,*:$+%AA,0,&*,5$6A$?;=2%*$/,12:/$











*-)($ 388.&3/-$ /&'*.34)/*+4$'3*)&'30$ 03,$3'4$ )'()(*+4$ *-3*$ *-+$ (*=4<$,&=04$&'0<$2+$
388.&9+4$ )>$ )*$ +@80&<+4$ 3$ ,.)**+'$ 83.+'*30F;=3.4)3'$ /&'(+'*$ 8.&/+(($ >&.$ @)'&.($
='4+.$!?$<+3.(E$G+$3'*)/)83*+$*-3*$*-)($.+H=).+@+'*$3//&='*+4$>&.$*-+$93(*$@3I&.)*<$
&>$ '&'183.*)/)83*)&'$ 3@&';$ *-+$ #JK"$ 0+3.'+.($ C(++$ L);=.+$ !D$ ,-&$ ,+.+$ 0)(*+4$ &'$
.+;)(*+.($2=*$4)4$'&*$+'.&00$)'$*-+$*.)30E$
M$ N,+'*<1*,&$ (/-&&0($ )'$ A&,+*&$ -34$ 3;.++4$ *&$ 83.*)/)83*+$ )'$ *-+$ *.)30$ 3'4$ ,+$
3'*)/)83*+4$ 2+)';$ 320+$ *&$ .+/.=)*$ 3*$ 0+3(*$ #"$ (/-&&0($ C,)*-$ 3*$ 0+3(*$ #"""$ @&.+$
83.*)/)83'*(D$2+*,++'$A&,+*&$3'4$O0+P3'4.3E$N-+$Q3=*+';$8.&9)'/)30$R+83.*@+'*$&>$






RU$ 3'4$ ARB$ 3.+$ /&1V.)'/)830$ 6'9+(*);3*&.(:$ .+(8&'()20+$ >&.$ &9+.300$ 4+();'$ 3'4$
)@80+@+'*3*)&'$ &>$ *-+$ (*=4<W$ 2&*-$ /&'*.)2=*+4$ *&$ *-+$ )'*+00+/*=30$ /&'*+'*$ 3'4$
,.)*)';$&>$*-+$838+.E$XY$/&'/+)9+4$&>$3'4$@3'3;+($*-+$(*=4<:$/&'4=/*+4$*-+$3'30<()($
3'4$4.3>*+4$*-+$@3'=(/.)8*E$SY$3'4$ZR$83.*)/)83*+4$ )'$(*=4<$4+();':$4+9+0&8+4$*-+$






%&'$ ()*+$ %,-./$ -0$ .$ 12//.32,.4-25$ 3'46''5$ 4&'$ +25725$ 81&22/$ 29$ :;<-'5'$ .57$
%,2=-1./$>'7-1-5'?$ 4&'$@-40$ A'=,27B14-C'$ :'./4&$ .57$ :DE$ D504-4B4'?$ .57$ (,.00,224$
8211',?$ F2-54/;$ 9B57'7$3;$G2H-1$A'/-'9$ .57$ 4&'$>*G$*DI8$JB57K$%&'$=B3/-1.4-25$29$
4&-0$62,L$6.0$ 0B==2,4'7$3;$.$<,.54$ 9,2H$ 4&'$>'7-1./$A'0'.,1&$G2B51-/$ M>AGN$.57$






U7B1.4-25?$ 4&'$ 04B7'540$ 0B,C';'7?$ .57$ 4&'-,$ 4'.1&',0$ .57$ .7H-5-04,.42,0$ 92,$ 4&'-,$
=.,4-1-=.4-25K$$@'$62B/7$./02$/-L'$42$4&.5L$4&'$7.4.$12//'14-25$4'.H0$.57$4&'$H.5;$
(,.00,224$ 8211',$ 04.99$ .57$ C2/B54'',0$ 6&2$ 1254,-3B4'7$ 42$ 4&'$ 7'0-<5$ .57$
-H=/'H'54.4-25$29$4&'$-54',C'54-25K$$J-5.//;$6'$62B/7$/-L'$42$.1L526/'7<'$4&'$(A8$
A'0'.,1&$ *7C-02,;$ G2B51-/$ .57$ H'H3',0$ 29$ 4&'$ ()*+$ %,-./$ *7C-02,;$ G2HH-44''V$
%&2H.0$ G/.,L$ M(,.00,224$ 8211',N?$ G.,2/-5'$ J,''$ M+25725$ 81&22/$ 29$ :;<-'5'$ .57$
%,2=-1./$ >'7-1-5'N?$ A.1&'/$ W'6L'0$ M>'7-1./$ A'0'.,1&$ G2B51-/?$ 82B4&$ *9,-1.N?$ .57$






QK$ :8AGK$ 82B4&$ *9,-1.5$ X.4-25./$ :DE$ Y,'C./'51'?$ D51-7'51'?$ Z'&.C-2B,$ .57$
G2HHB5-1.4-25$8B,C';$Q""[K$G.='$%265V$:8AG$Y,'00S$Q""\K$
]K$ G&'5$ +?$ W&.$ Y?$ 84-,/-5<$ Z?$ '4$ ./K$ 8'^B./$ ,-0L$ 9.142,0$ 92,$ :DE$ -59'14-25$ -5$ '.,/;$ .57$
.7C.51'7$:DE$ '=-7'H-10$ -5$ 0B3_8.&.,.5$*9,-1.V$ 0;04'H.4-1$ 2C',C-'6$29$ R[$ '=-7'H-2/2<-1./$
04B7-'0K$Y/28$25'$Q""`SQV'!""!K$




#%$ &'()'*$ +,-$ ./0)1'$ ,-$ 23/04$ 5-$ 6748$ 2%$ 90:8;4:'$ <4=:0'=$ >8?1'0@'-$ ='14:8?0*78<$




M%$ W*80F$ C??:X411$ C?=$ D9EYG9.6$ <='>'0:8?0$ 80$ GC=8@4%$ Z??:X411$ C?=$ 40$ D9E$ Z=''$
['0'=4:8?0-$J"!"%$4:$http://assets.sportanddev.org/downloads/f4_hiv_report.pdf.\$
Q%$ ,4/C;40$ ]G-$ 6<'0@'=$ U6-$ +?**$ .G%$ SCC'@:8>'0'**$ ?C$ 6<?=:P^4*'3$ D9E$ V='>'0:8?0$
90:'=>'0:8?0*H$G$6B*:';4:8@$+'>8'($?C$:7'$S>83'0@'%$G9.6$^'74>$J"!J%$
_%$ 6G2GR%$ 24:8?041$ 6:=4:'F8@$ V140$ ?0$ D9E-$ 6U9*-$ 403$ U^H$ J"!JPJ"!NH$ 6?/:7$ GC=8@40$
24:8?041$G9.6$R?/0@81K$J"!!%$
!"%$ ,8=XB$ .^-$ I4=8*$ ^G-$ +?11'=8$ IG%$ 6'T$ 403$ D9E$ '3/@4:8?0$ <=?F=4;*H$ :7'8=$ 8;<4@:$ ?0$
*'T/41$X'74>8?=*$?C$B?/0F$<'?<1'$:7=?/F7?/:$:7'$(?=13%$&$G3?1'*@$D'41:7$J""MKO"HJ"NP!M%$
!!%$ ^403/=4$G%$6?@841$I'4=080F$U7'?=B%$2'($`?=)H$['0'=41$I'4=080F$V='**K$!_MM%$







40:8=':=?>8=41$ :='4:;'0:$ 437'='0@'$ 80$ ,'0B4$ bc'1U'1$ ,'0B4!\H$ 4$ =403?;8*'3$ :=841%$ I40@':$
J"!"KLMNH!QLQPO#%$
!N%$ V?<PS1'@7'*$ R-$ U78=/;/=:7B$ D-$ D4XB4=8;404$ &V-$ ':$ 41%$5?X81'$ <7?0'$ :'@70?1?F8'*$




!Q%$ 678*404$ d-$ +'71'$ U-$ 68;X4B8$ IR-$ ':$ 41%$ 6?/:7$ GC=8@40$ 04:8?041$ D9E$ <='>41'0@'-$
80@83'0@'-$ X'74>8?/=$ 403$ @?;;/08@4:8?0$ */=>'B$ J""QH$ G$ :/=080F$ :83'$ 4;?0F$ :''04F'=*e$
R4<'$U?(0H$D6+R$V='**K$J""_%$
!_%$ &'()'*$ +,$ .,-$ 23/04$ 5-$ 6748$ 2H%$ 90:8;4:'$ <4=:0'=$ >8?1'0@'-$ ='14:8?0*78<$ <?('=$
80'A/8:B-$ 403$ 80@83'0@'$ ?C$ D9E$ 80C'@:8?0$ 80$ B?/0F$(?;'0$ 80$ 6?/:7$ GC=8@4H$ 4$ @?7?=:$ *:/3B%$
I40@':$J"!"KLMNHO!PQ%$
J"%$ ^4X?=$ UZ$ DP^&-$ 64/03'=*$ &^-$ 5?0:'8=?$ 5[%$ GW.9UH$ U7'$ G1@?7?1$ W*'$ .8*?='=*$
93'0:8C8@4:8?0$U'*:H$c?=13$D'41:7$d=F408a4:8?0K$J""!%$
!"#$%&'(&)*+,&-%."/&0$1.23&"30&4"1$/.3$&%$15/61& !"#$
%!&$ '()*+,-./$ 0$ 12&$ 3*45(+-67$ 4..-.(8*5$ .9,4+8$ 7*68*+$ 69+:5$ 4:967$ ;9(67$ :*6$ -6$
1+4/-)<$=*>*)9?:*6.$468$?5;@A9:*.+-@$*>4)(4.-96$9B$.A*$2C3$D@4)*&$3*6$468$345@()-6-.-*5$
%""EF!"<G%%HGE&$






%W&$ T955$ =JU$ QA4674)(@A4$ 0U$ XY45-$ JKU$ *.$ 4)&$ 1-9)97-@4)$ 468$ Y*A4>-9(+4)$ -:?4@.$ 9B$ 46$
489)*5@*6.$ 5*Z(4)$ A*4).A$ -6.*+>*6.-96$ -6$ [46/46-4<$ 4$ @9::(6-.;H+4689:-/*8$ .+-4)&$ JK=D$
%""RF%!<!VSGHWW&$
%#&$ 0*,\*5$TU$M8(64$3U$]*>-6$0U$*.$4)&$K:?4@.$9B$5.*??-67$5.96*5$96$-6@-8*6@*$9B$IKN$468$









39Y-)*=4.4$ Q9))*@.-96$ [99)5$ B9+$ Q9::(6-.;$ I*4).A$ c9+\*+5&$ K6<$ JQ3U$ *8&$ K6.*+64.-964)$
Q96B*+*6@*$ 96$ K6B9+:4.-96$ 468$ Q9::(6-@4.-96$ [*@A69)97-*5$ 468$ =*>*)9?:*6.&$ M*,$
b9+\%"!"&$
G%&$ a4(B:46$dJU$I*+5A9,$TU$=*Q*))*5$0U$*.$4)&$J@@*?.4Y-)-.;$9B$=4.4$Q9))*@.-96$96$39Y-)*$
'A96*5$ (5-67$ X=a$ 59B.,4+*$ B9+$ D*)BHJ8:-6-5.*+*8$ D*Z(4)$ 1*A4>-9+$ L(*5.-9664-+*5&$ $ D[K$ e$
JK=D$c9+)8$Q967+*55&$N-*664%"!G&$
GG&$ ]467A4(7$]fU$ DA*++$ ]U$Q9,46$f3&$I9,$ .9$ -:?+9>*$ .A*$>4)-8-.;$9B$ 5*Z(4)$Y*A4>-9(+$
+*?9+.-67<$5;5.*:4.-@$+*>-*,$9B$g(*5.-9664-+*$8*)->*+;$:98*5$-6$8*>*)9?-67$@9(6.+-*5&$[+9?$
3*8$K6.$I*4).A$%"!"F!W<G#%HE!&$
GS&$ a4(B:46$ dJU$ a4(B:46$ C1U$ f**6*;$ 0U$ *.$ 4)&$ D*Z(4)$ +-5\$ Y*A4>-9+U$ 4)@9A9)$ (5*U$ 468$
59@-4)$:*8-4$ (5*$ 4:967$ 5*@9684+;$ 5@A99)$ 5.(8*6.5$ -6$ -6B9+:4)$ 5*..)*:*6.5$ -6$ Q4?*$ [9,6$
468$'9+.$C)-/4Y*.AU$D9(.A$JB+-@4&$JK=D$468$1*A4>-9+$%"!SFP68*+$T*>-*,&$
GW&$ a4(B:46$ dJU$ a4(B:46$ C1U$ =+-67(5$ DU$ c*-55$ IJU$ =*)46;H39+*.),*$ DU$ T955$ =J&$
'+*>4)*6@*$ 468$?+*8-@.9+5$ 9B$ +4?*$?*+?*.+4.-96$ 4:967$:4)*$ 5*@9684+;$ 5@A99)$ 5.(8*6.5$ -6$
!"#$%&'(&)*+,&-%."/&0$1.23&"30&4"1$/.3$&%$15/61& !"#$
%&'()*'+,-$ ./01,$ 2033*-(4(&1$ (-$ 50*4/$ 67'(2,8$ $ 59:$ ;$ 6:<5$ =0'>?$ @0-A'&11$ B:559<CD8$
E(&--,F"!G8$
GH8$ I,*73,-$ JK8$ L'&M,>&-2&$ 07$ ,-?$ '(1N$ 7,240'1$ 70'$ %/O1(2,>$ (-4(3,4&$ %,'4-&'$ M(0>&-2&$




G]8$ K(??>&203$ 6R$ 6P*1,+0)61,'&$ IR$ K,-N0>&$ 68$ C0>&$ 07$ %,'&-41$ (-$ ,?0>&12&-4$ 1&\*,>$
,24(M(4O$,-?$20-4',2&%4(M&$*1&$(-$70*'$67'(2,-$20*-4'(&18$:-4&'-,4(0-,>$%&'1%&24(M&1$0-$1&\*,>$
,-?$'&%'0?*24(M&$/&,>4/$F""_WG^T#F)]!8$
G_8$ K&44(-A&'$ [6R$ @&>&-4,-0$ <<R$ @*''(&'0$ `@R$ 6?>&'$ YJR$ V(>>14&(-$ 5aR$ J>>&-$ [V8$ <0&1$
%,'&-4,>$ (-M0>M&3&-4$ %'&?(24$ -&P$ 1&\*,>>O$ 4',-13(44&?$ ?(1&,1&1$ (-$ 7&3,>&$ ,?0>&12&-41b$
6'2/(M&1$07$L&?(,4'(21$;$6?0>&12&-4$V&?(2(-&$F""cW!^]THHH)#"8$
c"8$ L>*33&'$ VSR$ C011$ <6R$ =(A/4$ <R$ &4$ ,>8$ d6$ +(4$ 30'&$ 4'*4/7*>dT$ 4/&$ M,>(?(4O$ 07$
,?0>&12&-4$ 1&\*,>$+&/,M(0*'$?,4,$ 20>>&24&?$ (-$ '*',>$-0'4/&'-$9,-Q,-(,$*1(-A$ 7(M&$3&4/0?18$
5&\$9',-13$:-7&24$F""cW]"$5*%%>$FT((c_)^H8$
c!8$ `&-40-$ I6R$ [0/-10-$ 6VR$ V2V,-*1$ 5R$ J'&-1$ K8$ V&,1*'(-A$ 1&\*,>$ +&/,M(0*'T$
3&4/0?0>0A(2,>$2/,>>&-A&1$(-$1*'M&O$'&1&,'2/8$5&\$9',-13$:-7&24$F""!W##T]c)_F8$
cF8$ K&,*2>,('$ CR$ V&-A$ `R$ <&%'&Q$ YR$ &4$ ,>8$ JM,>*,4(-A$ ,*?(0$ 203%*4&'$ ,11(14&?$ 1&>7)











*&6%1! >/1'!.674! ?6&2!;0#@/:'2A!(! ?6&2!;0#@/:'2A!B!
























































$$ ?$$& @"$%1& A%*"$%1&
$$ B6/%.C%6/046& D46/.4$& B6/%.C%6/046& D46/.4$& B6/%.C%6/046& D46/.4$&
D-".",/%.01/0,& E& F& 7$ 8$ 7$ 8$ 7$ 8$ 7$ 8$ 7$ 8$
?$$&+"./0,0+"6/1& 9!:;$ <=>?$ 9;!9$ ?!>@$ #;#$ <;>9$ !"?9$ <?>?$ !9;<$ ?@>=$ !9@"$ ?<>?$
)0/%& $$ $$ $$ $$ $$ $$ $$ $$ $$ $$ $$ $$
A*B&$CDE+$ =99$ ;:>=$ :@9$ ;;>"$ ;"@$ ;9>@$ ;"@$ 9#>!$ ?!@$ <!>=$ <?@$ ;@>9$
FD10$G5)H*I&0J$!$ :=?$ ;@>!$ :#9$ ;<>;$ ;:=$ <">;$ ;=9$ ;@>;$ <":$ ;;>"$ <!"$ ;9>?$
FD10$G5)H*I&0J$9$ ?@@$ 9@>"$ :?=$ ;9>=$ 9??$ 9:>9$ ;@<$ ;<>@$ ;!!$ 9?>9$ ;#<$ ;!>;$
G",%&91%$HI07%6/0H0%7>& $$ $$ $$ $$ $$ $$ $$ $$ $$ $$ $$ $$
K5*LM$ !#<@$ #9><$ 9"@@$ #!>=$ =9@$ #!><$ #<;$ #9>"$ !!9"$ #;>9$ !!9;$ #!>@$
AD5D41&'$ @9$ 9>#$ ?:$ 9>?$ ;<$ ;>=$ !#$ !>#$ 9=$ 9>;$ ;=$ ;>!$
NJ)0&$ :=$ ;>:$ #=$ <><$ ;;$ ;>:$ ?!$ ?>"$ <?$ ;>:$ <:$ ;>=$
-+')*+$ #$ "><$ !?$ ">:$ @$ ">:$ @$ ">@$ ;$ ">9$ #$ ">:$
O0J&1$D1$7PQ$ !!$ ">?$ !?$ ">:$ ?$ ">@$ @$ ">@$ @$ ">?$ #$ ">:$
J"635"3%&1+4K%6&"/&-4*%& $$ $$ $$ $$ $$ $$ $$ $$ $$ $$ $$ $$
RJDS*$ 9"#9$ #@>;$ 99"<$ #?>;$ #"?$ #@><$ ##=$ #<>#$ !!=:$ #@>9$ !9"@$ #?>:$
G+65)SJ$ ;?$ !>@$ ?!$ 9>9$ !<$ !>?$ 9=$ 9>:$ 9!$ !>:$ 9;$ !>=$
T&SD0JD$ !#$ ">#$ 9#$ !>;$ <$ "><$ !;$ !>9$ !?$ !>9$ !@$ !>;$
O0J&1$ 9:$ !>9$ 9=$ !>9$ !@$ !>:$ !;$ !>9$ !!$ ">#$ !?$ !>9$
L.+-"6&1/"/51& $$ $$ $$ $$ $$ $$ $$ $$ $$
$
$$ $$
KD0J$B*1&+0S$5)U)+6$ !??:$ :!>:$ !@;!$ :">?$ @#9$ :;>:$ :<<$ :">:$ =@?$ :">!$ ==:$ :"><$
T)+65&$D1BJ*+$ ?"!$ 9;>!$ ?;:$ 9;>9$ 9""$ 9!>;$ 9<#$ 9;>:$ ;"!$ 9<><$ 9==$ 99>#$
VD4I5&$D1BJ*+$ !!?$ ?>;$ !<<$ @>9$ <:$ ?>"$ ?#$ ?>@$ @=$ ?>?$ =?$ @>:$
M".%6/1&06&N451%-4$7& $$ $$ $$ $$ $$ $$ $$ $$ $$ $$ $$ $$
W)U&$EPID0J$B*1&+0S$ ::;$ ;?>#$ :;:$ ;9>9$ ;<9$ ;@>=$ ;?9$ ;<>"$ <;!$ ;?>;$ ;=?$ ;">=$
W)U&$EPXD0J&1$D+5Y$ =<#$ ;#>?$ #9#$ <">@$ ;@:$ ;#>?$ <"#$ ;#>@$ <=9$ ;#><$ ?9"$ <!>?$
W)U&$EPZ*0J&1$D+5Y$ !!"$ ?>!$ !<9$ @>9$ ?#$ @><$ =?$ =>9$ ?!$ <>9$ ?:$ <>@$
W)U&$EP+&)0J&1$B*1&+0$ <!#$ !#>?$ <:=$ 9">#$ !@!$ !:>;$ !==$ !=>9$ 9?=$ 9!>!$ 9#"$ 9;>9$
@4/-%.O1&%75,"/046& $$ $$ $$ $$ $$ $$ $$ $$ $$ $$ $$ $$
7D+&$ !?9$ =>!$ 9"?$ !">"$ :9$ =>#$ !"=$ !!>#$ ="$ :><$ #:$ =>?$
F1)X*1Y$ 9#9$ !?>?$ ;?<$ !:>;$ !9?$ !?><$ !@?$ !=>!$ !@:$ !?>?$ !=#$ !@>@$
TDX&$S&LD+'*1Y$ ??;$ 9#>;$ ?=:$ 9=>@$ 999$ 9:>;$ 9<!$ 9@>?$ ;;!$ ;">=$ ;<@$ ;">;$
ADXB5&0&'$T&LD+'*1Y$ @9@$ ;;>9$ @;9$ ;">=$ 9=9$ ;<>:$ 9@?$ 9#>!$ ;<;$ ;!>#$ ;@:$ ;9>9$
[)6J&1$ 9@<$ !<>"$ 9:;$ !;>;$ !!!$ !;>:$ !;!$ !<><$ !?;$ !<>9$ !<9$ !9><$
A"/-%.O1&%75,"/046& $$ $$ $$ $$ $$ $$ $$ $$ $$ $$ $$ $$
7D+&$ !:9$ #>=$ 99@$ !!>#$ @!$ =>!$ !"#$ !9>:$ !!!$ !!>!$ !!:$ !!>;$
F1)X*1Y$ 9:<$ !?>:$ ;"?$ !@>!$ !9?$ !@>:$ !;<$ !?>:$ !<#$ !<>#$ !:!$ !@><$
TDX&$S&LD+'*1Y$ <"9$ 9;>"$ <:?$ 9?>!$ !@9$ 9!>@$ 9":$ 9<>9$ 9<"$ 9<>"$ 9@=$ 9?>=$
ADXB5&0&'$T&LD+'*1Y$ @":$ ;<>:$ ?@"$ 9#>@$ 9:!$ ;@>9$ 9<<$ 9=>?$ ;;@$ ;;>@$ ;!@$ ;"><$
[)6J&1$ 9#?$ !@>#$ ;9#$ !:><$ !;"$ !:><$ !@!$ !=>=$ !@?$ !@>?$ !@=$ !@>9$
D-".",/%.01/0,& @%7P& BQG& @%7P& BQG& @%7P& BQG& @%7P& BQG& @%7P& BQG& @%7P& BQG&
Q6&$ !?$ !?$2$!@$ !@$ !?$2$!:$ !@$ !?$2$!:$ !@$ !?$2$!:$ !?$ !<$2$!@$ !?$ !?$2$!@$
[D4S&JD5'$S)H&$ ?$ <$2$@$ ?$ <$2$@$ ?$ <2@$ ?$ <2@$ ?$ <$2$@$ ?$ <$2$@$
QSS&0$TLD1&$ ">:$ ">:2">=$ ">:$ ">:2">=$ ">=$ ">:2">=$ ">=$ ">:2">=$ ">:$ ">@2">=$ ">:$ ">@2">=$





F2%D& $%&'()'%&*+%# ,+%&(+-# $%&'()'%&*+%# ,+%&(+-#
)*+,$%-.%&G&H22324-%5& .'/%# 01# .'/%# 01# .'/%# 01# .'/%# 01#
IFJ&)*+,$%-.%&:+42&+K&AL?& 234"# !356# 2347# !352# 2326# 73""# 232"# 73"8#
IFJ&M23.D"&:+42&+K&'?& 73"2# "329# !356# "324# 73!"# "322# 73"5# "324#
IFJ&M%$KN%KK3O"O8&:+42&+K&'?& !365# "327# !362# "329# !365# "327# !362# "329#
PQ@&MO"$%&:+42&+K&'?& !325# "3:!# !328# "375# !349# "3::# !344# "3:7#
I%"$26&"*-&R%6"73+40& *& S& *& S& *& S& *& S&
T30O4DO35%-&:D"$%5?&
# # # # # # # #;'<# !98# !93"# 87# 838#
# # # #=+# 89!# 8"39# 488# 873:#
# # # #1+%>&#?/%&#&+#/%<?'(# !49# !234# !66# 7"3!#
# # # #U%10%5537%&M8D12+D5& 7:2# 723"# ::!# :!32# :79# 7438# :::# 7439#
I"0DK4$&"$O+6+$&45%& 7!!# 7732# 728# 7939# !95# !73!# !4:# !735#
Q7%0&2%52%-&K+0&IFJ& 749# 7637# ::5# :737# 9:"# :935# 922# :43!#
Q7%0&6"-&5%9& 4":# 4637# 469# 8"3"# 967# 9"35# 29:# 923!#
Q7%0&45%-&"&O+*-+DV& :89# 473"# 9!!# 4"3!# ::7# 4635# :69# 8"38#
@<'A#B+%A+.#/&#C*(<&#<'DE# 749# 9237# 76:# 9:3:# 785# 4837# :"5# 443:#
@<'A#B+%A+.#/&#-/<&#<'DE# :!8# 2734# :98# 2"38# 728# 2:3:# 756# 2935#
W3K%23D%&1"02*%05&
# # # # # # # #"F#+(#A+%>&#?/%&#&+#/%<?'(# 756# ::38# :95# :237# 82:# 4:35# 876# 4"32#
!# !72# !93!# !97# !93:# 7!9# !637# 77!# !639#
7# !95# !435# !:4# !:38# !!4# 536# !:4# !!3:#
:#+(#9# !96# !438# !66# !53"# 4!# 237# 5:# 838#
2#+(#.+('# !49# !634# !88# !836# :2# :3"# 74# 737#
X"02*%05&3*&$"52&AE&D+*265&
# # # # # # # #"F#+(#A+%>&#?/%&#&+#/%<?'(# 752# ::39# ::6# :93!# 897# 4735# 872# 4"37#
!# 727# 7632# 74!# 743:# :!9# 7434# ::9# 7838#
7# !42# !638# !5"# !537# 6:# 83"# !"9# 634#
:#+(#9# !!4# !:3!# !75# !:3"# :"# 732# :"# 732#
2#+(#.+('# 24# 43:# 89# 832# !"# "36# !!# "35#
F*23D"2%N1"02*%0& J3+$%*O%&
:FXJ?& *& S& *& S& *& S& *& S&
G)'(#H'(H'&(/&'A#$IJ#K./-'<L# :!9# ::39# :54# :834#
# # # #G)'(#H'(H'&(/&'A#(/H'#K./-'<LE# !9:# 7:38# !55# 753!#
# # # #G)'(#/#)*B&*.#+C#$IJ#KC'./-'<L#
# # # #
:46# 7536# :62# :"34#
EM'<&(*B&'A#&+#H/(&*B*H/%&<#?N+#('H+(&'A#N/)*%O#')'(#N/A <'D#
